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Description 

The present invention relates to a semi-oval- 
shaped (i.e., a shape having parallel portions and 
semi-circular arc portions at each end thereof) me- 
tallic carrier having an excellent thermal stress re- 
sistance and thermal fatigue resistance and used 
for supporting an automobile exhaust gas-purifying 
catalyst. 

The most common type of carrier for support- 
ing an automobile exhaust gas-purifying catalyst is 
formed as a honeycomb body consisting of super- 
imposed flat metal foils (hereinafter referred to as 
"flat foils") and corrugated metal foils (hereinafter 
referred to as "corrugated foils") made of a heat 
resistant stainless steel, and wound together. The 
cross section of the carrier is usually circular, but 
there is a great demand for a semi-oval-shaped 
metallic carrier, because such a carrier is often 
mounted while surrounding a part of an engine. 

Such metallic carriers must be able to with- 
stand a thermal stress and thermal fatigue caused 
by a heat cycle dependent on heating and cooling 
treatments and a temperature distribution differ- 
ence in a honeycomb body. When such a metallic 
carrier is subjected to the heat cycle, there occurs 
a large temperature difference between the jacket 
enclosing the honeycomb body and the outermost 
corrugated foil of the honeycomb body, and ac- 
cordingly, a large thermal stress is developed on 
the outermost corrugated foil. Therefore, a means 
for suppressing this thermal stress becomes nec- 
essary, to enable the honeycomb body to be fixed 
to the jacket. 

As described in, for example, Japanese Unex- 
amined Utility Model Publication Nos. 61-162329 
and 62-160728, a method is known of fixing a 
honeycomb body by folding down a jacket at the 
end face of the honeycomb body. In this method, 
the jacket and the honeycomb body are not joined 
together, and thus no thermal stress is caused by a 
binding of the jacket. 

Nevertheless, since the jacket is fixed to the 
honeycomb body at the end face thereof the hon- 
eycomb body is often ruptured due to the vibration 
of the engine or a thermal expansion elongation 
difference between the honeycomb body and the 
jacket, and if a thermal stress is repeatedly im- 
posed on the carrier, a gap is gradually produced 
between the jacket and the honeycomb body, and 
the carrier becomes loose at that joint. Once the 
carrier becomes loose at that joint, the rupture of 
the honeycomb body becomes more and more 
severe, and the gap between the jacket and the 
honeycomb body becomes larger. As a result, the 
honeycomb body is vibrated and banged against 
the jacket, and the shock of such impacts causes 
the supporting slurry to fall from the catalyst, to 



thereby lower the purification capability of the cata- 
lyst. 

Further, as disclosed in Japanese Unexamined 
Patent Publications Nos. 63-36842 and 62-273052, 

5 a method is known of fixing a honeycomb body by 
passing a pin through the honeycomb body or by 
fixing a plate therein. In this method, however, 
since the pin or plate is placed in the honeycomb 
body, these objects are deformed when exposed to 

w very high temperatures, and thus lose their ability 
to fix the honeycomb body, and as a result, the 
honeycomb body is separated from the jacket, to 
thereby worsen the condition of the engine. 

Furthermore, as disclosed in Japanese Unex- 

is amined Utility Model Publication No. 63-22319, a 
method is also known of fixing a honeycomb body 
by protuberances provided on the inner surface of 
a jacket In this method, however, when a heat 
cycle is repeated, the honeycomb body crumbles 

20 at the protruding portions, whereby gaps are 
formed between each of the protuberances and the 
honeycomb body, and thus the fitting of the hon- 
eycomb body becomes loose. 

As described above, none of the mechanically 

25 fixing methods can avoid an unstable fitting, and 
thus the efficiency of the metallic carrier is low. 

The gist of the device described in Japanese 
Unexamined Utility Model Publication No. 62- 
194436 is a suppression of the binding between a 

30 honeycomb body and a jacket at an axial-direc- 
tional open end, by joining them at a cross-sec- 
tional part of the honeycomb body, and in the 
examples of this publication, the jacket is joined to 
the honeycomb body by brazing. Although this 

35 method is useful for the suppression of stress 
developed in the axial direction, it is of no use for a 
suppression of stress developed in the radial direc- 
tion, in cross section. In particular, when a radius in 
the direction of a major axis is long, as in a semi- 

40 oval-shaped carrier, the suppression of stress in 
the radial direction becomes important. In a meth- 
od such as disclosed in Japanese Unexamined 
Utility Model Publication No. 62-194436, the ther- 
mal stress applied to a honeycomb body cannot be 

45 sufficiently suppressed, and a large thermal stress 
is imposed at the outermost corrugated foil of the 
honeycomb body, at which the honeycomb body is 
joined to a jacket, and thus the outermost cor- 
rugated foil is broken and becomes separated from 

so the jacket. 

U.S. Patent No. 4,795,615 discloses a tech- 
nique for joining a honeycomb body and a jacket, 
the object of this technique being to avoid an 
elongation in an axial direction of the honeycomb 

55 body from the jacket. Also, in this technique the 
locations of the junctions between the foils of the 
honeycomb body and between the honeycomb and 
the jacket are not duplicated in the axial directions. 
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Nevertheless, in a semi-oval-shaped carrier, a 
difference of the length of the major axis and the 
minor axis becomes large, and a deformation of the 
honeycomb body during a heat cycle is different at 
the major axis and at the minor axis, and thus a 
large thermal stress is imposed at the junction 
between the jacket and the honeycomb body, 
whereby the outermost corrugated foil thereof is 
broken and becomes separated from the jacket. 
This problem is not solved by a location of one 
junction between the jacket and the honeycomb 
body. 

As described above, in the conventional tech- 
niques for fixing a jacket and honeycomb body to 
each other, the defects mentioned above cannot be 
overcome, and thus the true efficiency of a metallic 
carrier cannot be exhibited. 

The present invention can provide a semi-oval- 
shaped metallic carrier capable of suppressing any 
thermal stress caused during a heat cycle of an 
engine, and preventing a looseness of the fitting 
between the jacket and honeycomb body or a 
separation therebetween. 

According to the present invention, the jacket 
and honeycomb body of a semi-oval-shaped carrier 
are joined to each other mainly at the arc portions 
or parallel portions of the carrier, whereby a ther- 
mal stress imposed on the honeycomb body is 
suppressed and a separation of the jacket and 
honeycomb body is prevented, whereby a loose fit 
between the jacket and honeycomb body is avoid- 
ed and they are joined together without employing 
a mechanical fixing method. 

The present invention is based on the principle 
that, in a semi-oval-shaped carrier, the temperature 
distribution in the direction of the major axis of the 
carrier is different from that in the minor axis, and 
that the flexibility of a semi-oval-shaped honey- 
comb body is greater at the parallel portions than 
at the circular arc portion. 

When an exhaust gas flows into a semi-oval- 
shaped carrier, when the flow rate of the exhaust 
gas is greater in the direction of the minor axis of 
the semi-oval-shaped honeycomb body than in the 
direction of the major axis thereof the temperature 
rises more rapidly thereat and becomes higher 
than in the direction of the major axis, and accord- 
ingly, temperature variations at the outermost parts 
of the parallel portions are greater. Further, in the 
circular arc portions in the direction of the major 
axis of the carrier, the temperature does not be- 
come as high as in the parallel portions, and thus 
the temperature variations are not so great. Accord- 
ingly, the circular arc portions are not exposed to 
such high a temperature as the parallel portions, 
and therefore, in the circular arc portions, the 
strength of the material is not lowered, and since 
the temperature variations are small in the circular 



arc portions, the thermal stress imposed thereat is 
lower. When the jacket and honeycomb body are 
formed only at the circular arc portions according 
to the principle described above, the high tempera- 
5 ture strength of the honeycomb body at the por- 
tions thereof joined to the jacket is higher than that 
in the parallel portion thereof, and accordingly, the 
honeycomb body is not so easily broken, and thus 
the breakdown of the honeycomb body proceeds 

w more slowly, whereby a separation of the hon- 
eycomb body from the jacket can be prevented. 

Further, when determining the flexibility of a 
semi-oval-shaped honeycomb body, based on its 
shape, the degree of freedom of the honeycomb 

is body with respect to radial expansion and shrink- 
age becomes very large in the parallel portions, 
due to the corrugated foils. Conversely, the circular 
arc portions have a lower degree of freedom than 
the parallel portions with regard to the radial expan- 

20 sion and shrinkage, because the expansion and 
shrinkage of the honeycomb body are restricted by 
the curvature of the circular arc portions. 

As is clear from the above description, if a 
semi-oval-shaped honeycomb body is joined to a 

25 jacket mainly at the parallel portions of the hon- 
eycomb body, the honeycomb body becomes 
more flexible, the development of thermal stress is 
lessened, and the honeycomb body is not easily 
separated from the jacket. The efficiency of the 

30 joining of the honeycomb body to the jacket of the 
parallel portions is exhibited, however, only when 
the temperature of the outermost layer of the par- 
allel portions does not become too high. Namely, 
when the temperature of the exhaust gas is about 

35 800 'C, the temperature of the parallel portions 
does not become too high and the strength of the 
material is not lowered, and thus a joining mainly at 
the parallel portions is effective. The advantage 
gained by joining the honeycomb body to the jack- 

40 et mainly at the parallel portions of the honeycomb 
body is that the junction becomes more stable and 
the carrier productivity becomes higher than when 
the joining is effected mainly at the circular arc 
portions. Accordingly, considering that, where a 

45 carrier is used at a comparatively low temperature 
(an exhaust gas temperature of about 800 # C), the 
temperature of the honeycomb body joined to the 
jacket does not become too high, it is more ad- 
vantageous in view of the carrier manufacturing 

so stability to join the honeycomb body to the jacket 
mainly at the parallel portions of the honeycomb 
body, to thereby suppress the occurrence of ther- 
mal stress by utilizing the flexibility of the hon- 
eycomb body. Also, when the joining of the hon- 

55 eycomb body and jacket is effected mainly at the 
parallel portions of the honeycomb body, no gap is 
formed between the outermost layer of the hon- 
eycomb body and the jacket, even if the jacket is 
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deformed, and thus the purification capability of the 
catalyst is not lowered. On the other hand, when 
the exhaust gas temperature becomes compara- 
tively high, it is preferable to join the honeycomb 
body to the jacket mainly at the semi-circular arc 
portions of the honeycomb body. The joining em- 
ployed in the present invention is effected by a 
method such as brazing, diffused joining, resis- 
tance welding, laser welding, electron beam weld- 
ing or arc welding. The joining operation of the 
present invention is most easily realized by braz- 
ing. Also, the present invention functions in the 
same way as described above with regard to a 
carrier having an elliptic section. 

The portions at which the jacket and the hon- 
eycomb body are joined comprise at least half the 
length of the parallel portions or circular arc por- 
tions to the full, or slightly more than the full, length 
thereof. 

Namely, the present invention is related to the 
location of junctions between the jacket and the 
honeycomb body, i.e., the joining of the jacket and 
honeycomb body in accordance with the present 
invention effectively holds the carrier under all en- 
gine running conditions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1, 2, 3, and 4 illustrate embodiments of 
the present invention, respectively wherein (a) is 
a structural plane view of a carrier, and (b) is a 
structural longitudinal sectional view taken along 
a line A-A of (a); 

Figs. 5(a), (b), (c) and (d) illustrate a plane view 
of other examples of the present invention; and 
Figs. 6(a) and (b) illustrate a comparative exam- 
ple. 

The dots in the drawings show brazed portions 
of the foils of the honeycomb body and the shaded 
hatched lines show brazed portions of the jacket 
and the honeycomb body. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

The embodiments of the present invention are 
now explained with reference to the drawings, 
wherein each of the drawings shows a typical view 
of a plane or longitudinal section of a carrier. 

In these embodiments the joining is made by 
brazing, and hatched regions therein represent 
brazed parts. 

[Embodiment 1] 

As illustrated in Fig. 1, a jacket 2 and a hon- 
eycomb body 3 joined by brazing 1 mainly at the 
circular arc portions R. The brazing 1 of the hon- 



eycomb body provides a carrier in which the full 
axial length part 5 from the outermost layers to the 
second layers and both end face portions 4 and 4, 
are brazed as shown by the dots in Figs. 1(a) and 

5 (b). The full length brazed part 5 is herein referred 
to as "outer circumferential reinforcing region", and 
is arranged such that the brazing 1 between the 
honeycomb body and the jacket does not overlap 
the brazed end face portions 4 and 4 in the axial 

10 direction. 

The metallic carrier having the brazed structure 
as described above was subjected to an engine 
heat cycle test which the metallic carrier was heat- 
ed at an exhaust gas temperature of 850 *C and 

r5 then cooled to a temperature of 100 • C. 

The engine test was repeated 900 times, and 
the metallic carrier then taken out and examined, 
and no separation of the jacket 2 and the hon- 
eycomb body 3 was observed. 

20 

[Embodiment 2] 

As illustrated in Fig. 2 the brazing of the jacket 
2 to the honeycomb body 3 was conducted at the 

25 circular arc portions having sector angles of 120 
degrees at one side. In the honeycomb body 3, the 
end face portion brazing 4 is effected only at the 
exhaust gas inlet side and only two layers of the 
outer circumferential reinforcing regions are 

30 brazed. Namely, contrary to the brazing structure 
of the honeycomb body as described above, it is 
advantageous for a suppression of stress to effect 
the brazing of the jacket and honeycomb body at 
the exhaust gas outlet side. 

35 Also, in this embodiment, the metallic carrier 
was subjected to the same engine heat cycle test 
as described in embodiment 1, and after the test 
was repeated 900 times, no separation or loose- 
ness of the joints was observed. 

40 

[Embodiments 3 and 4] 

As shown in Rgs. 3(a) and (b) or Figs. 4(a) and 
(b). the honeycomb body 3 and the jacket 2 are 

45 brazed together mainly or only at the parallel por- 
tions E and F of the honeycomb body 3. When 
these carriers were subjected to an engine test at 
an exhaust gas temperature of 800 'C, no separa- 
tion or looseness of the joints was observed. When 

so the exhaust gas temperature was elevated to 
850 •C. however, the flat and corrugated foils in the 
outer circumferential reinforcing region at which the 
jacket and honeycomb body were joined were 
broken, and thus a looseness existed at the joint 

55 therebetween after the engine test was repeated 
600 times. 
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[Embodiment 5] 

As shown in Figs. 5(a), (b), (c) and (d), the 
honeycomb body 3 and the jacket 2 are brazed 
together at symmetrical points inclined from one s 
another (Figs. 5(a) and (c)), or are brazed together 
at a division thereof. 

Also, in this embodiment, the metallic carrier 
was subjected to the same engine heat cycle test 
as described in Embodiment 1 except that an ex* 10 
haust gas temperature of 800 * C was used in the 
embodiment shown in Figs. 5(c) and (d), and even 
after the test was repeated 900 times, no separa- 
tion or looseness of the joints was observed. 

75 

[Comparative Example] 

The Comparative Example 1 shown in Figs. 6- 
(a) and (b) has the same brazing structure of the 
honeycomb body 3 as in embodiment 1, except 20 
that the brazing 1 of the jacket and the honeycomb 
body is made over the entire circumference of the 
carrier. When this carrier was subjected to an en- 
gine test at an exhaust gas temperature of 850 *C, 
the honeycomb body was broken not only at the 25 
brazed portions parallel to the jacket but also at the 
circular arc portions, and the joints became loose. 
When the jacket and honeycomb body were 
brazed together along the entire circumference 
thereof, the stress between the jacket and hon- 30 
eycomb body could not be released, and the entire 
brazed portion of the jacket was broken. 

As shown by the above description, according 
to the present invention, in a semi-oval-shaped 
metallic carrier, the jacket and honeycomb body 35 
are joined at the circular arc portions or at the 
parallel portions of the honeycomb body, whereby 
any thermal stress existing between the jacket and 
honeycomb body is suppressed whereby a separa- 
tion of the honeycomb body from the jacket can be 40 
prevented, and simultaneously, a looseness of the 
carrier can be avoided. In the present invention, the 
area at which the jacket is joined to the honeycomb 
body is reduced, and the amount of brazing filler 
material required can be decreased, and thus a 45 
semi-oval-shaped carrier able to withstand thermal 
stress can be manufactured at a low cost. 

Claims 

50 

1. A carrier for an automobile exhause gas-purify- 
ing catalyst, comprising [a] a metallic hon- 
eycomb body (3) comprising (i) alternating 
concentric layers of plane metal foil and cor- 
rugated metal foil or (ii) flat metal foil and 55 
corrugated metal foil superimposed one on the 
other and then wound together, and (b) a me- 
tallic jacket (2) enclosing the circumferential 



surface of the honeycomb body, the carrier 
having in cross-section two parallel portions (F) 
joined by two semi-circular arc portions (R), 
characterised in that the honeycomb body (3) 
is joined to the jacket (2) by brazing, diffused 
joining or resistance, laser, electron beam or 
arc welding substantially only at the semi-cir- 
cular arc portions (R) or substantially only at 
the parallel portions (F). 

2. A carrier according to claim 1 wherein the 
honeycomb body (3) is joined to the jacket (2) 
only at the semi-circular arc portions (R) or 
only at the parallel portions (F). 

3. A carrier according to claim 1 wherein the 
honeycomb body (3) is joined to the jacket (2) 
over at least half and up to the full, or more 
than the full, length of each semi-circular arc 
portion (R) or each parallel portion (F). 

4. A carrier according to claim 1 wherein the 
joining of the honeycomb body (3) to the jack- 
et (2) does not overlap brazed end face por- 
tions (4) of the honeycomb body (3) in the 
axial direction. 

5. A carrier according to claim 1 wherein the 
honeycomb body (3) and jacket (2) are joined 
over only a part of their axial length. 

Patentansprliche 

1. TrSgerkQrper fOr einen Katalysator fUr die Ab- 
gasreinigung eines Autos, welcher umfaBt: (a) 
einen metallischen Wabenkorper (3), der (i) 
wechselnde konzentrische Schichten einer 
ebenen Metallfolie und einer gerippten Metall- 
folie oder (ii) eine ebene Metallfolie und eine 
gerippte Metallfolie umfaBt, die Ubereinander 
gelagert und dann zusammen aufgewickelt 
sind, und (b) einen Metallmantel (2), der die 
UmfangsoberflSche des Wabenkdrpers umgibt, 
wobei der Tragerkorper im Querschnitt zwei 
parallele Abschnitte (F) umfaBt, die durch zwei 
halbkreisfSrmige Bogenabschnitte (R) verbun- 
den sind. dadurch gekennzelchnet, daB der 
Wabenkorper (3) durch L6ten, diffundierendes 
Verbinden oder WiderstandsschweiBen, Laser- 
schweiBen. ElektronenstrahlschweiBen oder 
Lichtbogenschweifien im wesentlichen nur an 
den halbkreisffirmigen Bogenabschnitten (R) 
oder im wesentlichen nur an den parallelen 
Abschnitten (F) mit dem Mantel (2) verbunden 
ist. 

2. TrSgerkSrper nach Anspruch 1 , wobei der Wa- 
benkQrper (3) nur an den halbkreisformigen 
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Bogenabschnitten (R) Oder nur an den paralle- 
len Abschnitten (F) mit dem Mantel verbunden 

ist. 

3. Tragerk6rper nach Anspruch 1, wobei der Wa- 5 
benktfrper (3) entlang zumindest der halben 

und bis zur volten Oder mehr als bis zur vollen 
Lange jedes halbkreisformigen Bogenab- 
schnitts (R) oder jedes parallelen Abschnitts 
(F) mit dem Mantel (2) verbunden ist. 10 

4. TrSgerkorper nach Anspruch 1 , wobei die Ver- 
bindung des Wabenkdrpers (3) mit dem Man- 
tel (2) die gelBteten SeitenflSchenabschnitte 

(4) des Wabenkdrpers (3) in axialer Richtung 75 
nicht Uberlappt. 

5. TrSgerkorper nach Anspruch 1, wobei der Wa- 
benkorper (3) und der Mantel (2) nur entlang 
eines Teils ihrer axialen LSnge verbunden sind. 20 

Revendications 

1. Support pour catalyseur depuration des gaz 
d'Schappement d'automobile comprenant (a) 25 
un corps m&allique en nid d'abeilles (3) com- 
prenant (i) des couches concentriques alter- 
n6es de feuilles de m6tal planes et de feuilles 

de m^tal ondutees plac£es Tune sur Pautre et 
ensuite en routes ensemble, et (b) une chemi- 30 
se m&allique (2) renfermant la surface circon- 
fSrentielle du corps en nid d'abeilles, le sup- 
port ayant en section transversale deux parties 
paralldles (F) relives par deux parties en arc 
semi-circulalres (R), caract6ris4 en ce que le 35 
corps en nid d'abeilles (3) est raccord£ & la 
chemise (2) par brasage, par jonction, diffusion 
ou sondage par resistance, par laser, bombar- 
dement Electron ique ou & Tare substantielle- 
ment uniquement aux parties en arc semi- 40 
circulaires (R) ou substantiellement seulement 
aux parties paralfeles (F). 

2. Support selon la revendication 1 dans lequel le 
corps en nid d'abeilles (3) est raccordS & la 45 
chemise (2) uniquement aux parties en arc 
semi-circulaires (R) ou uniquement aux parties 
paralfeles (F). 

3. Support selon la revendication 1 dans lequel le 50 
corps en nid d'abeilles (3) est raccord£ & la 
chemise (2) sur au moins la moitte et jusqu'fc 

la totality ou au-del& de la totality de la lon- 
gueur de chaque partie en arc semi-circulaire 
(R) ou de chaque partie parallfele (F)> 55 

4. Support selon la revendication 1 dans lequel le 
raccordement du corps en nid d'abeilles (3) 



avec la chemise (2) ne recouvre pas les par- 
ties de faces terminates brasses (4) du corps 
en nid d'abeilles (3) suivant la direction axiale. 

5. Support selon la revendication 1 dans lequel le 
corps en nid d'abeilles (3) et la chemise (2) 
sont raccord£s sur seulement une partie de 
leur longueur axiale. 
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Fig. 2(b) 
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Fig. 3(a) 




Fig. 3(b) 
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Fig. 5(b) 




Fig. 5(c) 




Fig. 5(d) 
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Fig. 6(a) 
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